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m:fjiimm^m^mm^izmm^ti.xBK) . 
mmtmm^nxi^'o. i&uco^'f-it. Kfieu-b'yhffl 

iz. mssm«^mv^y'jx:^c^y~hm^t)^mf^^tix 
ftria y -te 'y b ffl b 5 > s^-x ^ so^'- h {± mie u >y 

HUlBy -fe 'y hffl h ^ yi^X ^(r>Y\^A VWf-t.tz\t V- 

mm.b wm^ftx^ . mib y ^y ma 

h 5 y i-'x rJ' c7) y -XS^ L < <d: h' 1/ ^ t ic® 
fulBy -b 'y hffl h "yyi^T. ^ COV-X^^ L < (4 F 

-f ym^bmmMMmm'^bi,z^'^tvz\-^h^'^ 
(c. ffriBttiifflb^y>''x:^tfo^'-h^^*i^§!fi.T 

HUlBy -tr ^y hfMlMj®^£0«f4&lulB:^'--< :t- FfMi®^ 
-b y V'mWmMzW^-^ftX\^h^b'k'^b'^h^ 

[ ft^^i 3 ] fi^Ji 1 1. fz\,±mm i\.zii\-x. 

hh^b b -th'^Mwrnm,. 
mimA ] mM\±fz\mM2.^zii\^x. 
mmsm^m^iiK -p^vy^^-Y. h -y h ^- 

y^^-Y. Tr<.^vi^^yM^-Y. t.fd,ty^Y^ 
■9co\,rfixi}^ 1 -:>X'h^^ b iW^b-t^^mW 



jk7)m.co\^'fKi}-^\-:>X%h:ibi'imib^h^Wm. 

umm 7 ] tisRJi 1 Tmmm 5 t^u-rti*^ 1 jat-is 
m<7mii'^mwmm.^m^-^^^b ^'>mb^h^=j^)v 

■5. 

[ft ^^a 9 ] If 1 TMmim 5 <r>\ ^mij-^ 1 mzu 
m<7ymm^mwmm.im\^h:ib i'mLb^h^/mm& 

[ti«iM 1 0 ] 1 jb^mmm 5 cov^TtL^o^ 1 

IB«iOt5ilB^*^B* fflv ^-1. ^ ^!ttMi: -ri. =» y b° 

t y -fe 'y b fiMMHi: ^- FfflMigiat y -fe .y hfl 
m^bt:^L. 

friB y -fe -y b ffl b ^ > ^coy- Nas^ {iiuiB y -b >y 
IrfiB y -b -y bffl b ^ y S/;^ ^co F v>f ^ itJiy- 

D . ffi*«4H?fB7^«^m*^t^fgM$ixTi3 D , 

Mbmm^ixxa*) . m-)j(^^'^ii. iuiay-b.yFffl 

F ^ >- i^x C7) y -X t L < {i F >f y i: t^ffi 

BfiB y -b 'y Fffl F 9 y 'Jx^mmm\mc^miz , friB 
y -b y Ymwm.(7)mm:W^^ F««®iai^« 

[flil<]112] y-b.y FfflF9y>>'X^i:3fe«^iR-? 
t y -b .y F fSMMi^i: ^'^ YrnVMUb y -b >y Ffi 

fjia y -b y F ffl F 9 y O^'- F l^^JitulB y -b -y 

Ymwmzmm^tixii^ . 

mria y -b -y Fffl F 7 >■ i^"x 3^60 F 1^-^ fciiy- 

X4§^cD-;^(4. fjIBy^'y FtlMi^^tKMS^iTtS 

y . ftf!::^(±iwia7ii«^ffi*^tifgM$ti.T?5 y . 

w^bmm^txxii^ . m-)j<n^'^it. HffiBy-b>yFffl 

Yyy'Jx^a)V~x^i,L<liY\^^y^'^b^zm 

fix V ^h^wmm.(Dmi:H'Mzi6 v . 
Bffiay-b.y YmY^yjxd'tmmm^mcomz. mi 

y -b -y F mmMMc^Mi^'k , lufB y -b ^y F ffl F 7 > 'JX 

9i)mmfM^ncr>m\tLbmm^'^ ^- Ymmwrn-co-m 
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-f-^^: iiKffl h 7 y i^'X ^ t & W L . 

b 5 i-';^^'coy-^ffi^ 1 1 < {4 K 1/ t tc» 

MIB'J -fe 'y bffl b ^ y i^'X^S'ioy-XS^ L < {4 b P 
b«-f-i^ti«i^§tl,Tt3 0. 

BalBU-b'ybfflb5>j^.x^'^obb"i'yS^S7t{±y- 

MIBU-b-y bflMHWi^St^TtJ 

tolB3t«^«^«o-:^coS^j4. tulBy-^^-bMW 

M^tffi^SixTiaD, HfrlBU^r ■ybffl 

talB 'J -fe 'y b ffl b ^ y i^'x <7) y-x SS^ i> L < (d: b 

t:. friBtMtlffl b 9y>^-;^^c^y- bS^^^fSM^ixT 

tfria y -b 'y b ffl b 9 y 3^ *>#»a4^ffi.«7)B#(c . iria 
y -fe >y b liiMiiH^me ^ . mlB y -fe -y b ffl b 9 y y-x 

I m^m 1 5 ] iisRjR 1 1 Jb^tmm 1 4 ^-rti.*^ i 
mM 1 6 ] If 5)<]B 1 1 jb^mM 1 4 cov ^-rtL*> i 

HJiaT^S^}^*^ 7 =5- b ^--f b , V- 3 ^y b 
r-^^r— b, r^S'^y^-xr-f b. t7t(±7'^b3 

yr^ 1 o-C'^!)!. ^ t ^^^m.t^^'^mi¥ 



[000 1] 

^mm^^^h M o s M-b y-9-sa j; c?) W):^^ 

[0002] 

[«^*cos«] ^N°y3y^«^ffifg«fi*>-js<^s. 

L, ««^1ffB^«i^fffBtLTVN-y3y^i:lcMm 

[00 03] fl^^lVy^^j-iVfi^ 5T-{±. B»*'^'2J^7n 

tlE^ij § Kfz^ y r-tr y-if /j'ffl V ^ ^xt v ^ o x-^^-f- 

-by-tf*ifflV^^>fLTV'>S. "y^y^y^^Wi^X^Wt 

<mm:m7mh^-^\t. 9-^y-byHfSr^»§-ti-^*>' 
[0004] z.tti^</m^mmi'om^x'\±. 

■^yVb LTCCD^-byHf*^±t'-fgi:)fLTV^S, CCDM-b 

y-*rxu. ^mm<^y ^ b ^"-^ ^- b-c-3t«^Jfe^ff 

y'itx-^ 1:1b. y r/b^'-f Aft-^Matii lt v^-g, ^ 
b. immtsfm^'-^^ b^j:b'^m^iz^ m^^B->v^y 

Sr ffl V ^ T i-^fiScS fLT^c M O S M -b y -9-30^— glJT-^&iT) 
T V ^ S . MOSM-b y-tfT1± , ^mmco y * b ^' :t - b 

X'^V^min\'^. msh^yiyx^lziiryxmfist^it 
[00 0 5] msm^ y-^commmf^b ixa. 

-CJ^D. ^N°-y5^y-fey^fi;T^'7">fy-byi?-i:t. 

i%tfjHzl±j^mX'^ , v^°.yixy^y-)f{i;^ ^iiStcft 
-^JilsS^ Srif tt V ^-fe y-^xh D . T -r ^ y-b y 

nb. ^N- y v-y-ty-y-i o tJi^tesv^hv^a;^ U ^y b*i 

[0006] ll3tC. ^N°-y i'y-by-iftiJft'l.BlROlHl 

^min^-t. ]ii*305{4, X-f •y-f-fflb^yi^'X^BOl^; 

y b ^'-f ^- b304-cffifK$tLTt^^ „ y ^ b yw ^ 

-b304{i:. mS*Plft306i;X-^ -y^ffl b 5 yi^X ^30 

lioy-xj^&^tcSMsn-cv^s, y.-f >y^fflb7ys^' 
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I. . 7 :r b ^- b304-ca , ytm^mtmhtL^ . 

izWm-t^. ^LX. ^^•-hft-f-|l302SrSiJfflILT, X 
-y ^ffl h ^y-JX ^301 tT , 7 =r h 

too 07] T-!?'f^-f^y'^crmm<nm^h\.x\i. 

m^^t^^y°^^^i><. IEDM95 : pl7 : CMOS Image Sensor 
s, Electronic Camera On a Chip, Vi{iIEDM97 : p2 
01 : CMOS Image Sensors - Recent Advances and Devic 
e Scaling ConsiderationsT"(is y^h^^:^~VM^ 

ISSCC97 : Pl80 : A 1/4 Inch 330k Square Pixel Progr 
essive Scan CMOS Active Pixel Image SensorTii, H 

oiz. immimim-hhyy'yx^mizmLx. m-^ 

^^i>(7)ifihi>. JIEC-fe5-^ : CM0S;er^7C7)WSISa : T 

mo^zn 20 H tcfi . CMOsa-fe y^co^m^zr) V ^TS < 

K 1^-f >'«®^«igg-r-l. t J; D , 3K3fiJ«^MiC<^fi 

[0 0 08] ftti<ajffl$ti-cv^sr^'x^:7"-fcr>'-tf 

i/'X^- i; 1 -:><507 :r b^M h'T 1 ■O<?)|l*408 

^:mf&'t^ 9 -i y°Xh 7 =r f r-f ^- P ^ 

A- ^vHiJS^{imi®SW412tcSS£§#i, N ^A-^^U 

^ixTVT^S, iii|ifflb^yi^'X:5'406CDh'^^ yjE^h 
y-Xffi^-{i, tt«409tX-< -y^fflh7>-i>"X:^'401 

x^4oico^'-hs^t{i, y'-vm.nm.Mmfimm^ 

fi. v-xm^iz\t. {%^)^-hm.mmm.'^tx.xv^ 

h.,. y-fe'y hfflh9yyx^407c?0^^-blS^J±. u-fe 
■y hfi^*g405tcSg^S^X-CV^|>. U-t'y bfflb^yi^' 
X^407Oy-XS^i: Kl^-^yffi^ti. 'Bi!Ii^409i:ii 
taffl b 7 y X ^' 406c^ h t::»rl $ flT § , 
[ 0 0 0 9 ] xy r-fey^fc^*-^. — 3|s;c7)fM^til^jJl40 

3t;{±. nii7)H«408>t'(tT:5r<. ^«mmmm.^ 

iXX\-^h. fzf£.\^. yNMTXfflb5yi''X^411{i, 1 

*cofl°ffi^]*1403tco§ , 1 ilfittffiBSfLT Vi|> , 

i<-i rxffl h9>-i-'x^4ii«y- ^-^-^ r 

^'4ii«y-xffi^t Ki^^>S^«, fi-f-ai:'jlft403i; 

rxfflfl:i[glS4i3tcSM^iiT i^^s „ 
[0010] <%\,z^ mmm<nm^mj:mVf^z'z>\\XT&: 



[00 11] U-fe-y bfflh^>'>^X^'407&»3i 

«l!S^*£412tCjgM$il. Nf-v ^^KiS^ ^i«Mll4 

09 1 mmmiz-o^t)^^ --im^z^j: ^ , wmmmuvKn'm 
mtw^n.&.Q)'^xh >o . mmmoQcD'mminmMmd 
AX'hhtz^. yirvy^:^~YAQA(,z\t. m^UTxm 

mmhh i t \,Z-^j:h . mk. y^V^-^ :t- H404<:^ 

N ^ ^ ^^)vm^f-c^MmmwMAQ')(TMmz t x^m 
'i^yhmh^y-j:^^407^imm^t>z'th. -r-g. 

t , 7 =r b r-f :t-K404lC3^i>?)\B3|t§nTV>S*i^. 

'm-h\,z\^fzifi'^x^ 'mmm.m(rmmzt.x^%^K 

t}\ it\,zX-':>XWt&.\^fznMi)^mM}Lts:-)X . f^^tc/h 

A v^mv'yy-Jx^iKiVkwmfmz'th. -thh. 

[0012] 7t/::"t, fl-f-;0^ai^J$aTV>-^Bt, J<-iT 

xm^m.Amz\i^ nrnfin^.^ixxn'^ . v^'-frxffl 

1.0 ^r,x. mmWiV'yy-Jx^mbhJMTxmv'y 
yi^x9A\\\t^ \^iM>h. y— x^^nvE^i: LT 

[0013] 1214-rii:. 7 * h ^-f ^- K404c7)Pf-^' 
{|i«MIcofl:f4(±, y =r h r-^ ^- F404corii]S' j; 

T^^s. mAXM. yA-^-YmmMmzM^ y^h 

:t- K404t7)Pf-Y ^vKMiJffi^ A^«icSti-Ci3 D . ^ 

[0014] |5l:»tC, EI4T-{i:, U -fe v hffl h ^ y i^X 
:5'407*i«g!§tl.TV»I.IE*g. -54 0, «i!^409{i:, U 

-fe 'y ^fJK^!^,iS^:lI?^T•i.ftV^. y-fe 'y hfJJ«j!S^tom 
y^ h^'"'f .^-F404c7)[ti]#(rj;o-r^t)So H4 

xM. ')^-yv\m:m.mz\t. ')^vV'^vyy'jx9 

407?:^LT. y :r h^-^' ^j-- K404<5ON^^^-;HBiJ«^ 

frnw^-^fixa^ . ^(nmMtwmws&^Axhh . ^ 
<^fz!sb. mAxiit. ^j'^^yvmmmmi'mm^tnA.x 

[00 15] yiirY'f^:^~YAQAi^)-^-yh-thhU 

o^iui. yt vy-^ YAmzm^u Txmji^M 

x.ht\^d:Lttnt-Xh^. X->X. y^h^A:^- 
H404i?)r^^ J: -5 T . ^'M :t- h'fMjg^i; U -b -y h 

[0016] lastcfii^s^e^j^y-x^^nv 
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A TxmmMmo'^iizii , mwv,ii. o wm t h ixx \ 
h . titiffl 'jx^mco k u- ^ ym^f-ammmm 

izmm^tixi-^h . ju rxm v y >-jx9502c^>y~ 
X. ^Ur:^m}'yy'J:y^i?502izii^ >'s->frxmsib 

tmx. i^tL6. tiifSM hyyJX^ 501 co v-xt^^ti^^ 
l±i^liS^507tc^:^„ ioT. tii|Sfflb5>'i^.X:5'501(7) 

V-X y :tuvm^(DXliitsm^lt. Vout=Vin-Vbi:^ 

[0 0 17] m4bm5iim^^fz^tr. mmmhyy 

>''X^'406{±. mmmhyy=JXi$^50hzM&-ti>. ^-^A 

Txmhyy-yx^'mii. j^4Txmhyyi/x^502 
t^-rs. x-^ v^mhyyjx^Aom, mm^m 
Thi>^t^m^Lx\-^hfzi!b. ia5T-«i, m^-^itx 

[0 0 18] ta!-5T. ISl4tfeV^T. 7^b^^3r-h'4 

IS410«l:fii, -o^D, r:^«{u^Vb^ L, fi-^m 
^Ji^403cr)«f4^Vouti; L, fl:iB**^412^:/S--f TXfil 
«l!^413tfOfl;G^0Vfr-l>i:, Vout=Vpd-Vbt ^r-S. , J; 

Pd:0>^-ft,-r-l. i: , Vouti'^-fb-TI. ^ t tc^r 0 , VpdcO^^ 

[0019] mz^ B«409T-V)m^:?-< 5 yj/'^-v— 
^: tci 0 . 'J -fe >y bffl b 5 y ^407^»iime(C-r 

h.-tth. ytV^A-A-Ymm^^-^^^mm'i- 
nnmt . fl:i®ii409cD«fi-c-fe h m^nmmz t. x-^ 

'j^-yYitwrna^^mm-th^b^zi:^^ ';-fe>y 
vmv yy=jy.9 AQi^immm^z^^ . ^com. y 



Rij'J'-tc^-^fzl^. y^ b^'M^— K404c7)N^->r:f;HIJJ 

v»T. x>f •y^fflb5yi;^;2:^'40iSr»a4t«(3LT. 

^Lxwu. u-i^ yhmhyy'Jx^407^mmvt 

miZ LXy^Y^A:^- H404^ U -b -y h L . N^colij 
[0020] li*408'CtOh^>-i^.X^'t3-:>V^T 

tixt^. y-tr 'y ^ffl^5>'>-'-x^^p-?-■v^y^ 
: «10^{i2^20B : p9,iail#M) . 4>t. titS 
ffl h 9 >-i^'x^' ^; jSJRffl Vyyi^x^cr,m/-fjiz-:>\^-^X 

a \,Z . mi!gia409 1 filgffl b 7 V A ^' 406 ^ « L . ii 
i|ifflh7>'>^'X^'406tX-i' ■yi'mhyy=JXi'AO\i:m 

mt. x-( •yi~mhyy=jx^4Qitm-^iii:hmi03^m 

mtx\^i>zb-fy^^\>-^. ^tLiz. mhyy-yx^thn 
i-^^^ji-m^m^^x. mmmmtx-^ -yi-mhyyj 
x^Aoi^mmL. x4 ^y^mhyy=jxi?AQitm«ism 

h 5 y j^'x 406 mm l . mmm hyy'jy-.:9A06km 

miitsm03^:mmLX^^^i^-^i,h^ USSmi : Pl8 
0 : A 1/4 Inch 330k Square Pixel Progressive Scan 
CMOSActive Pixel Image Sensor) „ 

[00 2 1 ] mz. ^m^m^j:b'ind'ty^mz-^\^ 
X. ^^m%^z^m-th. -tcomz. ?imcoy-i^~ 

-K. 'y h^-S:^^W:t-F ^<r)mz 

{i, xumi^zyirhayri^^'^. w^nrnmio-tyir^^ 
COB COL ^mm. mw^cm B:*iiimiis 

^, l>zW<.^tiX\'^^. 

[0022] mz. -fey-y-iTjii^^pDptcov^-c, 
mitM'^i^y^\y~^izxy) . m^ntizm^L 

fzm. ^^^^m^b^^^^t't'^^^. Euro Display 

99 : p203 : X-ray Detectors based on Amorphous Silicon 
Active Matrixtii. >- y^-l— 1^ l,Z ^ X||^3te(C 

^0 I EDM 98 :p21: amorphous silicon tft x-ray image 
sensors t-(± , T'^fVy r X^-'^J ay^^wX Ik^ b -5 
TfcD, AM-LCD99:p45:real-time imaging flat panal 
x-ray detector-Cti. y t h^^iy^-^ 9^m\^Xm.?i-b 
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[0023] 

m^. — ?et-^5-i.« —Ij. y-fey bMi-5>'i/x^'407 

>>■ h ffl b 5 V j^'v!. ;5'407C7) AJ©T'# ^X^h. 
[0024] ytVy^^— H404<?)N^^:^^7l'flJffi^ 

Ti^-s. -eLT. y-;^ ■ Ki'->f >-ra«:ffi/ds^>'\°5-x 

<^Si:, -:>i'5 7:r hy>f:5j--H404<?ONf-\':=^;Hil 

^mm-'{Km^zii\^xii. Yv^y- v-xPbTO 
i^icis{igiDn.'5rv^>ii:3&*a®^T*-s.<> ^^Oit*^, nmm 

^ o i timfsim . SMI809*^ ^ y p}- b ^-f 5r- h'so 
£7)«{4^«igM809c7)«{a(cja-3fti> J; a tcftffl^^ . 

^-OSa. ia9t^^-r i at. y h :?''f h'804c^N 

[0 0 2 5] I.:J.±(7)i^&#-tSi:, U-fevhfflhyy 
i;x:5'807cotfT.«gEtMLT, ^!Ficr)i.ots:W\m^tm 

[0 0 26] i-r. y^]-yA:^~vmM,zii\^xmz 
X -? t^r!£s ix-i. 3t 0 ^om^i^ I photo h -r 
§ i: . yifhy^^- YmA^zmm^ixhmm^-^ 

^oj;a^«^(±. mfi(tB#ra*^'g3iLTi>, y 

[0 0 2 7] t.fz. mi-t}^i^^i}^h^^\,Z^ ttL«oit814 

SD, u-fev bfflhy>i^-yy807tfoy-y • YVAv 



^-801 Sr^a^^fflt: LTft-^^ tii*-f--& T'COWrao 

>! t -C-J) . 'tts:h*:> . 7 =r b y-f ^- K804(3, it\Z 
j; -3 T ^JiSt $ n ^ «??f ^ *fl L T < WPhIcT) i t T-$) 
iL. i>ixWjft8l4*i4E:^^-3;t*^(i, y^b^M 
^- F804«ON^-r ^;Wi!l®^«0«ffi(i»r^t t \,Z<\- 

•^<t£hfz^, y * by-^:t-K804tON-?-^:t-;WiJS 

y-f -^-V 804^0 N ^-v ^Vl^fIIJS^^<7)«fi:*M^§ < 5r .5. 
^„ J;-5T. y*br-<:^-K804c?)N^-r^-';HSIJ4^ 

hy-< ^- K804c^N-f^Jt-/mij4ffii^c7;)mfihSWB#PBi 

K804i7)m{ai: 3t5SJgi7)Mf^ i>^fi^?^tc^r'5 T 1 1 a 
[0028] J; ^i^mi/Zi^tX^hb , HlOtciSLfc J; 

ate. TttCioT^^ hyM:t-H804«7)N^-v:t-;H!l 

i^yy807y)y-y ■ fp--^' ymmsyAsti'^zk^ K^-yfz 
hn.mm.&ut^^zx-ox^f&^tL^mis.mm'^ 

(nmt£^m\,ztj:hb. ^amj;),±, ^^by-f^-K 
i,, mzii-yx^^K^mmiwm-tm^^^K^ 

fiii^ y ^ b y-f ^r- h'804c^N^-r JfvHMSi^tO«f4 
i:;&itli*fc. i>:^iSM814^:3ttcJ;oT^fi!cS 

tihs^m^m'^fz^<DVM\^otQt-imL\^^. mz 

k'oX±^^fthVm^^m.-t^^T^^^<LXij. y 
if V ^~ F804c7)N^-f- :^^Mfmf-<r)mmi^itL 

[00 29] ±i2«e5feStfforagijS^lff^ 

[0030] 

[iSffi^)!f£^^^fcftcD^r5] m^xhKit. y-t.y h 

mm) (^mmi. -Tix-h-^fz. ^wmzm-^x^t. v 
-fe.y hmi¥mmycom. y-tv hmhyy^jx^cov- 

yyfhfA^-\<(^Pi-^^^)m^^(^mii.. o4 
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[003 1 ] y^h^-^yt- H^ON-f-v^^/HMffi^cT)^ 

b ffl b ^ > ^' CO y • H L' y Pb11lE3{)vJ^ $ \ -^fz 

[0 0 3 2] /ifiL. :7^hr-f^-h'^'J-fe-yhLT 

^b-SV^JiKI^-f yaS^CcP^L?. ^^'■'-<:t- 
mm., y) . ( u^r -y hw«s®^) <m<m. 
[0033] t.fz. miic^-r i 0 tc. s;i!smiio9 ( y 

mmx'h^. ^-ox. mmmnm (v-t-yhmnmm) 

izmmm Vyy~J:^9\ loe^x ^ -yi-mhyyzyx^n 
tfifi^Sii-Tv^^PBi, mmmnm ( y-t-y bfliimi^) <7) 
[0034] cico J; a MMMim (u-t-y hmmM 

^- F'1104t*i;V^T3Kt:l i -^T^^^fL^WiBtra 

ciDfl:f4*^'T;^;^'i>OT-\ BS*^ ^i-ff-^^ ^ i: 

tgtc^ir^ , '^ixt;a;':.T, y ^ -T ^ -y 9 ]y y'J^^sj^^^ 

[00 3 5] j;j.Ttc, :^mMm(omf^i^^, ^t-mwM 
i,±±immzj: -jx. y -fe -y h ffl h 5 >■ i^'x i; ^.^m^ 



mi'j'^'y hm^mzmm^tvca^ . Haisy-fe.yhffl 

iffiey-fevMimisntcffiM^^i-cfco, fw«iiu 
t^m^mm^i^zmm^tixio ^ , i>riE3t«^M*^c^ 

y-b y bfflh5y>^X:3'(7)y-XiS^i> t<«±Hu^y 

mmmmh yyyx^^c^y- hi^Ttmm^nxii d . 

Huiey-fe'y hmmMMbmiiV-^^-y hiS^bt^'^mz 
[00 36] *fflfgBJ!Ji:±ie«j3!ctc J; . y -fe ^y h m 

h 5 y i^x i; itm^mm^ t y -t -y h i; 

^- H iOmiBi^ ^: y -b -y b ff-^ mW,m Vyyi^X-? 

b ii-^?i*^H b^^-t^ ^mi^msx-h -> r , tuts y 
-b 'v hffl b 5 y >^"x^^o^^- h4S^«lulE y -t -y bft-f- 

miizmm^tixn'o. mau-^ y hmhyyyx^cov: 
v^ySi^4f^(±y-xs^co-^{i. ifrisy-fe'y bffll 

Iffia y -b -y b M b y y 'Jx 9 y -xffi^ L < {± K 
A yJi^ t ixt D . liriE y -t -y h m h x y v 
x^coy-xs^€ L<{4Kk-f yffi^tiuie3t«^ 
«-?tt;S^Sfi.T»/^i.ffi^t;. tJiaiiHifflhxyi^'x 

^ b ^"f-mm. § #i-c ^ "9 , m le y -y h f jMji 
m.(r)mm:m%^f'A ^- Ymmmm.'yymmzT^-i^'rh i. 

a {zm^-^Ut^^^^Wmlt y v 

m.^i\x\^h^ b ^mm.b^h^^m^m^w^^K 
[00 37] ■^mwmimmmzi.'.x . y -t -y hffl 

Vyyjy.^bim^mm'^b y-fe>y hffl!l«j®il£i:y-f 

-i-- HfjKifgia > y 'y h fi^ii h L . ffria y -fe ■y 
hffl h 5 y y-x^coy- hs^^iimiay ^ -y hfi^^(- 

tJiay-fe'y bfflbxyi^Xi^'cOKl^-^ 
yS^*fc{4y-xffi^c7)-:tr{±. mfia y -fe -y MMiS 

:^~Ymm:mmbmm^Kxii^ . m^<n^'f\±. mt 
y -fe -y bffl b X y i^'x :?<7)y-xsg^ l < { j f y 
t (cfs^§ ixT D . iflTia y -tr -y h ffl b X y i-'X 

[0038] imm^\±^L%m^kZ^ -sT . y -fe 'y 
h 5 y i^X ^1 t y -b -y b mwmm. b f 'A 
*-H««J®ilSi;y'b>ybfi-fiai:^*t. lulEy-b>y 
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I' mmwm t mm-^nx . fls^^cowi. Mia 

Btriaij-te.y hmhyy'Jx^tmmm^mc^m^z. 
i^x 9 ffmMAm.<r>m(nwsL t iffiEr vmwmm. 

[0039] ^Mmmiixmmzk'^ x. ^j^-yvm 
hyyi^x^t z/em^mm^ tv-t-vh mmwm. h^'A 
^~Ymmmm.h y-t-y vm^m-hmm^vyy-jx^ 
^;&wt, m^')'^-yyWiV'7y-Jx^(r>Y~v^^\t 

milEy -fe -y Y\%^mz^m,^KXii 0 . mTlBU -y hffl 
V=ryVxd>ayYVA yw^tfz\tv-xm^a^~-^ 

\t. ffiia y -fe 'y h mwmm^zmm^fLX a d , ffi^Jiir 

-:rcoS?{i:. Htria^-f^-HffliMSISt«^S^iTj3 

0. fi!i:^o5S?{±, tuiay-fe-y ^ffl^5>■£/x:5'cov- 
y-fe-y ymv'yy'J7-^9(nv~x^^h L<{±K^-f v 

Sffi^tmjia^«^J^5^^i:t::tiM$ixTt^SS^tc. tij 

latififflh^^v^^^io^^- v^^ii-w^^rix\-^h^^ 
mmmm<r>m&-)5m.zii\^x . taiay-tr -y hffl b ^ y^^ 

X ^ *^^f;^3i«ffi,cDB§tc , mia y -y b IMiMloaffi 

^Miar-f ^- Ymwmm.ommz^'^nh ^h^kw^ 

[0040] -^mmmimmmzi, -^x. y -fe -y 
h 7 > i^'x i: t y -fe 'y h mmmm. t-y'A 

bi^L. Miay-fe-y bfflb^yi^"x^co^r'-hffi^{i 

ffria y -fe 'y h ft -^-siicSM ^ttxa^. itria y ^y h ffl 
h 9 y ^ K u A y^T t fc (i; y - xsf^i^co-::^ 
ti. Miay^r.y hfimigr^tsMSiiTfeo, ffi^Jiiu 
fa3i^m^j««-?tc«sg§iiTfeo. tuia3tm^«^c7) 
mm-y^yt- mmmMtmrn^i-ixa 
0. ft!i:^^OiE^{i. iuiay-fe>y ^ffl^5yyx^'(?)y— 
xffi^^L<{±K^-f Mia 

y-fe>y bfflb5>-i''^:5'C0y-XS^i,L<(iKU-'f>- 

ffi^tff^ta3t«^^i*^^;t«i^§:^^Tv■^■s.s^^c. m 
tmmmh'yyi^xi'cod^- Y^^^mm^tix^^h^ 
mwmm.(nwm^m\,zi6\-^x . tuiay-b ^y vmv^ yj 
X 9 m'^WMAm.'^m^z , Mia y -fe .y b (iijm«tosf4 
^ . Htria y -fe 'y h ffl h ^ > i^x 9 ifm'mim<rm<n>%B. 
hmty^ ^- Y\m:^m.(nnm.<^^f^(nwm.z-th .1 



[004 1 ] tulB3fe«^*-f XM^r>-*f 
^'hi^-fey-y-c-fcSi t ^!|*gljfc LTl^T tmv\ 
[0042] tffiB3t«^*i^*^' . 7 ^ h ^'-f ^- ^\ 

it{±7 ^ h rJ y9'9 9o:>\.^-fKts^ 1 o-C-fc^ ^ t Sr^'^ 
[0043] ff||B:7 ^ h ^— Yifi. PNM, PINM, 

[0044] 

\wmmm.mm^ mmmmu\:XT\,z. mmm 
^m\^fz^^\,z^ ^wmmmm\.fzj&m^z-)\^x. 0 
[0045] iiis»±. mkhmmx'tyh . tztiL. y 

><\ t-r. mm^tix\^^\>^^iz'o\-^x. -^co^-^^ 
[0046] y -fe >y hm-^mo5^$ijffliLT . y 

-tr y h ffl b ^ y r?' 107^ L , y^h9'A 
:t-H1042ry-fe-y ^cOS, y-fe-yhfflb^i^ 

=jx9io7^nmmimizL. wm^mi>zAh. ^co 

y-b-y MiMiiiI109c73«©SrT(fT. 9A^-V 
mnWMm(7)nmz}S:-i{f:^., ^coe^t, *i,M^L 

v-i y -fe 'y h {Mmmmio9c7Mmt . y ^y h B#to y ^y 
h«iiaii09f0«{4t , r-^ ^- Kfffl«igiftiiO£?)«© 

[ 0 0 4 7 ] -r^ i: . m^-^t^-^. y^h f'A 3r- K104 

<7)N-f ^ ^^;HB!lJ?B^ c7)i:f4{i . y -t -y h fiy«MiSio9«m 

t^h y -fe 'y MiM«109<5O:^^jSti^ . ^<r)tz^, Bf 
[0048] BJ-l>V^*l-^<i. 7' :^ ^- K104tON^ 

-v ^-ivm^i-commt . ^mi)m'm-h iz Ltzt^-^x. 

hW«}llIi09{7)^r^HSixS<. ^(om. yi^h9'A^~ 
H104i7)N^-v:t-/l/ffli|<^^«7)l:{4J; i9 y -fe -y MiMiim 

M^l09;f)^tf>:7=r b^"'-^:t-Kl04£7)^r^»KtL.S.<. ^i^J; 
7 > i^-X ^' 107^0 y -X • F -^^ >fBimffi:^yj^ S V 1^ 

[0049] ^LT, Bt>'7^ b^W^j-— K104S: y-b 
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[ 0 0 5 0 ] fcfi L. U ^r >y hfiiMiilS109t mtSfflM 
-fe -y b f Jimif J1109 1 iii|SflJfl:j®^1083t)i . ffi^S n.T V> 

^m^ii. m^^]i!,-f]'tht.%i.z%,^ ^)^-/vm%mm 
[ 0 0 5 1 ] mixii. mwMm^<^mmmM 

[00 52] iaiT'{±. y i viam?^^^^ 
^tLX^-^xhx^\ fzfzt. ^coi^^. miiLcoiz4^mm 

iai3-Ci±. y-fe-y hfiMMIS1309Omeo:&*^\ r-f^ 
-b'jll«5!i^l310<r)«f4J:0i>'Kv\ in.fi, yi^h-f 

tc, mi2\,znm-t hm'kmi^^z^-t . 

[0 0 5 3] ^fc. lll3lCj3V^Ti>, U-fe>y hfiOfliaiSS 

1309hiiMM}S*I1308ii, ffiicStLTV^Tt. »gn$ 
fLX\^^£<Xh. 'dibhX'hX\-^. 

[0 0 54] 5ri3, UK iii3(ci3i.^T, m^mvyy 

X'^i.i^ N-?^ y[^}Vmx t P-f ^ ^^yL-MT- 1 J; V ^ „ 
[0 0 5 5] ^ri5, ElU Ell3ti5l/^T. 'y^fflh 

^ihu<m^zwm.^tix\^xi>i.\^, 

[00 56] 

[itifti^ij] [stMMi]j^i:ic. mm.^zmmn^'k^mL. 
fflLf^Mfiwc-^(-^-c3*^s . ^w<7^mnm^mmzi^ 

•t, H«;?)i'2;^:7ntcie?iJ$nfcHSB2?'Ja51605;i)i' 

U -fe -y b m-^ffllg»IlIB&1606>&ifei!l t . «i!Si^ffllBl& 

[IIIf§16075f)Wit-iESSiiT V^l) . 
[ 0 0 5 7 ] ^LT, B«E?iJgP1605c^±ffllJtC{i, ff^ 

?iJg|51605<?)±^C. TXfflIlim603*«ieS$n.-C 



TXffl[IlgSl603cO±tc(;i;, -'tyT;t/:^-;H<&ft-f- 

mmmmmo2i}mm^ixx^-^^ . z^xu. ft-f-^v> 

ttr V ^.g, , ■+f>'T;P4^-/t^ K &ft-f-®affl[iissi602co± 
^mift^ffl W)[i]m6oi{i, -mmiz^^^nx v -^f^fi 

i£«sn.Tv^i)„ z^xu. ^yr}i'^^~}i']<&.m^m 
mmmm6(y2bimn',:tjWimm]mmmbizi. o . m 

izmts^tixK^im-^. mzin-tmiz^ mmLx^^ 

[0058] mz. ^^-^com^m^^-r. t-r. 
7€izm¥^i ^tixy^ s mm&nm605cD^^-^ a, ^ mtt 
X, imnsmmmmm60M)mmi: . laiTtc^s-r, 
mnxit. p^-v^-;kS';-fe-y hmhyyJs^^mT. 

h iim^^ y^h yt- K 1704 ) :b^hmf&&tlX\^ 

mMwmimz^ n^^^^^his^^w, 

^>'>^X^'1707tO^'-hS^t;{i, iiff gy-fe y Mi-f- 
f|£l705*>'S^Sn, V-xm-hYVAy^'^lt. ilf 

B «}giii709 1 mm% hyy'jx-^ mm y-h 
mm^tix\.-^h. x-^ 'yi-mhyy'Jx:^micr,y~h 
m^ii. Ursy-hm^mmzi^ztm^ix. v-^m 

^ i: K yS^fi. ifTB«j!g)^1709i:iiSffl h 5 y 

'JX 9 Ximz^m^ ftX\-^h. iMfSffl b 7 y i^'X ^' 1706 
OV-XS^i: FP-f ySffi^ti, j?iJSfi^ai:l:lil703 

tx-f ";^w^vyy-jx9\imzmw.^ixx\-^h . m 
afi-^m:'3*ii703h i^f B - b«^*si702ii:, 

35IILTKB$nT*3D, j?iJBIi-^m^m703Ji: 
ii^^r[6]tCiaiaM1'tNT ^-1. o ift S ^- hftmi702 1 i 
fi^BU-fe-y bft-^1705{±. mm'O. «:^l^tCiE^*i 
#jVT D . mi^ztlU^KX H16*3 j; -(imiix 

ifi^B«tim709t. «:fl«1tc#t^-CiD'9. iffB 
U -fe -y b ft -^1705 i: TOi^Ka ^ tlT V> S , isd*«i , 

I.. 

[00 59 ] lll7Ti±, y-fe-y bffl N ^>'>^',X:J'1707 
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yjx^ii^ ^^^r^-)vm.x'hmYfF-t^ti^. ?^\^-)vm 

[0 0 6 0] •y^fflb^yi''X;5'1701tOV->T{i. 

Yr>VV7^^\l()h(rm\,zWm.\^Xhmhti:\-^. fzfzY.. 
^'1701{i:. ifi=am-»1709!:igi|iffl b 5 yi^'XtJ'lTOe 

[006 1] titSfflb5yi>.X^'1706tOV^T{i. HI? 
T'{4. ^^^^-)Vmkm-^X\-^h. L*^L, P^^^^;l^S 

[0062] -f-ClT', p^-v*;^a^o^M(sffl^^>'^/':^ 

t^bb. mmmtmmMmmbtpxtiWh'yx^-^^z 

&m^mtLxmi^^-iti>!tm^h^i}^(^x'h^. j;-? 
ni>Mii^Lx\>^^ . mmz^-nm^mm^mmm 

812 1 filgffl b 5 V i^x ^ mGcr>y~ hm^f,zmm^it 

VSi^^-ii , i Bm«K*P^1812 1 ifSffl hyyi^x 
^imizmm^ttx V ^ s , misffl b ^ >- 'Jx me^ V 
-xs^t Ki^^ >Si^J4, j?iJ@fi#ai:^m803tx 



[00 63] EI18T14. y-fe V ffflN^>'>^';^^'1807 

Kt^±^<bKtc^-^. X-^X. 'y'^yVmVyyiyX^ 
04^+mzymX^^\>\ Lfz'^^-^X. V-^-yhmhy 

[0 0 64] Histii. x-^ -/^mvyy=Jx^imi<z 

■ov^xii. i¥mn:MMwmn2tmum v yy=jx9 

SLv^, L*^L. ?^^:^-)vm.x-hmi'^-ri>fz)^. p^^ 

^L<m^^w^^uz<\<-^fz^^ x-i 'vi-mvyy'jx 
^isoiji:. snnm:m.mmsambmWimvxy'jx^ 

[0 0 6 5] ^c75j;-3tC, iai7i:lll8&J:l:«Jt--l>h^:^)^ 
^ b 5 y'JX9<r)m^. y^Vif-^:^~)^(r)\Pi%-^j:}iij 

[00 66] iai7Ti4. x-^' -/^mhyyyx^mib 

U-t:>yhmhyy-JX^ 1707Offi:frtC . 1 ^SOms^*^ 

'i^WjjfE^ffiJ&tTV^^,. HlSTii:, x-( -y^mv-yyiy 
X^imb U-fe^y bfflb9>'i^X^'1807c7)|5^tr(I, l^p; 

(Dmmmmmt-i^mm.i:{mLx\^^. zcoxo^z. y 
^-vcom bmmmhyy=jx:}f</)mt^^ 

[0067] L*^L. m&'kmm'thWM^ 13^^L 

■yi-mvyy'Jx.^^z'mk'km^^mm^crM 

[0068] ^SW TXfflIlISSl603i:Hfyr;U7i^- 

/b F &^-^j!)lJlfflIIIIf^l602O4i*^ ^ , 1 n-^crmnb L 

Txmmmo'if^zi.i^ y^M rxm hyyjx^vnm 
ms.^nx\,^h. ^^®4(4. ^mm<^mw>mhyy-j 

x^inm'^bntijcrtxht. i-^T. ]ii*<7)fM1'Sffl b 

TXfflb5> :^"Xi'1911i4. N-?-r^^;PM-C-fcS<, 

4 rxm b 7 >'>^'x^'i9iii7)^^- bSsTta. rx 
fi-^iai9ioj&i«^s^i. y-Xiffi^t Yv-i ymi, 
j^j a fi-^ai:^iisi903 b wm^mv)mzmm^tix v ^ 
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^ >- 1914 J; M^IJ tcffii^ L T ^ j: V ^ , m?t^fil915 
fi. KiMffl b 7yi^Xi'1913i:mj!g«P^tl912tCt^ggS 
fLTV^^, ft^^»1915tfOSfiJi±. 'fi-f-ai;^im903*-^> 

15i:«lBMti^l912tC^§^XTt^-l.. SC«fflb7^j/ 

X ^' 1916{±, m-^ai:^)*! 1903««fi^ ft ^^S1915t A 
:^-f--?.ffi(c. v^-^fzL. ft?f^Sl9l5tc/::toTi.^^« 

[ 0 0 6 9 ] r->-ni/ ■ y-'y^/Ht-^^HII^ 

[ 0 0 7 0 ] ^LT, ft^^»1915i:ft*iaiSjM1920cO 
rate, «rftjl#?fflb^yi-'XiS'1919*iSi^§a-l.. 
SfKffl b 5 >- i^-X 1919(7) V t K U > S^- 

{i. ft?t§»l9l5t**im:^3lll920WiS!§ifx, y-h 
SS^fi. j?'JS**jami918tcS^Sa.|.. ftHMtR 

&»ia*Rlll918:0-'a#^$:fx. S^StRffl b ^ VVy.fVi 

vit'^mm\fM'^zt£h b . ft^s*i9i5*7)i:fit«*iffi:t] 
mx'M)<^Mm^mL<^j:h. -e^ois*. m#^Mi9i5(c 

S«LTv^/cfi-^^«*|ffi:f3iai920ttli:^j-rs ^ t 

**iai^3m92otc«w*^wm$tLT V i: , ^commz 

J: D , «^ai*i^l920tcfi-f-^ ffi^r Lfc ^: § comm-B 

W^'SlfXL^d. S»tii:blll920tcfi^^ai 

^3-r-g>^-ttc, ft*iajsjifti920c7)m©^ , 25i.fl:fifS(c 

^mL^r{mW^r^.^v^. lll9T1i:. ft*iai;^^1920 

1922^@aatTl^-g.. ^-LT. m^V-ir-yhmhyy'J 
X 9 1922(7)^- h ffli^ t (.± j ?ij a Sil* ij -fe b ^1921 
*iJSM$flTV^^. ^L-C, j?iJSft*iaiRm918&a 
m-hml^Z. j^JB«*IU-fe'y bi^l921^®tl?L. 
tfi:fj^l920t7)fl;f4Sr«i®*2pSll912<7)«{4tC|0ig'fl:-r 

^1920tC. *^^Ml915lC#WLTV^fcft-^*m*t- 

[007 1 ] «,ftaiS]m92occm^j§n.sfi^{i, 



i6ioo[iis&^s^^„ im^imti>mmtLxi±. ms. 

^^[limSBS;^ Lr. V--X7^nv[lIff^Sr^-r» 020 

m.m\^timmmmmoA\,zi:'ox . m^L. wcta 
5yi>-;^^'2oo4<?)y-Ns^[3Sig§aSe mm^^m 

mm^\,zmm^ft. v~xm-\±. ^-nwthtsih. * 

^^^m^^^'ff^A rxm hyy'jx92oo3c^y'- hs 
^{4. Amn^timmm-'-^'^ Txmwm.2oo5bmm^ti 

[00 72 ] I12KC, Pf-v^-Zl-M^OiS-^iOy-X^^ 

2io4coy- hss^tcseSifx-i. . **im^iiifi[6](t«fi 

»*ltii^]tMliffl.'SM7'xfi-f-^io5ttfM§^i-i.o y- 
xm-b Yv^ yffi^fi. «jg*£2i06t«*im:^iii^eiBi 

ftlMfem hyy 'JX 9 2104O y - Xffi^ i: S ix 

-i>o *»tii^jii(iiffl-''^wrxfi-^M2io5<5om©{±, 

[00 73] m20tm2\X\i. tuvm^^^ 1 

:^3ffi^^2SBi^A^iS^ttgMt-^x{fJ;v^. t^^. ^ 
[ 0 0 7 4 ] ^r- bft-^U-fe -/ hfi-^ffliB»llIff&16 

[0075] jjiitc. m^-cD^-i S y^^^^-blCOV^T 

Mi^-S.. S-r. lll6i:lll7^0tlIff§^cfc{t-S.^-< S>'^?'■f- 
-^'-^-^^':?V^■r. 12122 i:|2|23t:^-r. U-fe'/hm-tH 
{i. l^Ta3&-feJ»cX^^ytTV^<. M^K. (i-1) 
nSiMiRL, ^cT^mz^ i^fB^aJKt, J^tC (i+1) 

i^i^i^-Aiiratcffl^t-^. y-vm^mi^. mate. 
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tfim:h^tih. mmt><v-t^y h^tLxt-ii>. im^mji 

m^^tii:i3-rs^>f m^^h. ioT. mm^ 

[0076] mmmimiz-oK^xit. u -«r hffl h 5 y 

witcwrvK. ■mwMm9comK^rif6^^ iyy 

^m< LTV»SJ1S«±. y ^ h^A :t- F1704<7)fl:]±3&i 

>y b ffl b ^ X j^'x mw'^^i.zimnwMz^j: fzm 

i<75i;S«/3mi®^1709<7)l:mi, ll22T1i. ^^tC 

br^:^-b'i704tc*^§n. ^cm^. ^^mzmt 
[0077] ii22Tj±. mMm709cr)mmt. ^^^mm 

07(7) i> tl-SI>7)?I#l.|.:^f^« . 7 ^ b ^~ K1704(7) 
X. y-fe'y hfflh7yv^X^'1707^0tixfl:B^(±:7:t 

•^^-Fi7047:)^^>«iim709c?3^r^tfL-g., ^-ox. ye 

§ < T t . 7 :r h ^'M :t- K 1704iO«E(O^-ft:t3a^#-r 

-ox. u-^-/hmhyy=jx:$'m7(7)i>tLmm±mmM 
y-te-y hmhyy'Jxym7cov~y. ■ ru-^ ym9K 

1704*^ (^fl:})fili709^o:tr^»K^x, ^ b jT- k i704 
i±. mmm.i709i}^ i^y^ry-y^-^— }^i70Acr,^^m.ti 

•lioOSD, U-fe'y hfflb7yi^X:*'1707c7)i>^xfl:?IO 
-y hffl h 5 >-i^.X :?'1707<7) 4. :fimjI<7)f^S>6vjNS < ^ 



[0078] ll23Tii, ■mMM\7m<r}m£\X. 

\^mmyi^^ u-fe^y hfflb5yi>'x^i707coi>nfl:}jfL 

V r-A K1704t^B3|t$fLTU^B#t::, ytV 

^fix\-^h. 

[0079] ^fL*^A, ^ Y- bfi-^iai702^M1WLT , 

fi^jm^jf-i>. iai7T«. x-f •y^fflb7yi^";^i'i7 
oit u-fe'y YmYyyi^:xy\7<:n(n'mj\iz. \^<nvm. 
m.-b-^hwm:'m\.x\^h . ^o%^i±. fi-t^ffi^fj-r 

•§> Wtc t . ««1709iDfl:f4Sr 1 1 tcM LT *3 < 

{i. •y^fflh5yi/;^:5'170UC«^iSr«*&t-Siaia 

B#. 'mmM.\7m<nws.-^ %,h\zm.\.xii< 'Sm^^t^:^^. 
[0080] m,z^ m\iihm\-wmi^hzm'f^^-i 

^'"^^-hiCOV^T. 1124 i: 1225 iC^S-fo b7>'>'';^:*' 
<nmt^y :^ b r-f ;t- b'C0|*l# A-'M^^tSJ'^i^. ^ffico 
-^'hWm^h^j:htK iUf^Sflsti. 022. I123i:|3|t 

[0081] mz. m\9\,zii\'rhm^(n9A 5 y^/^^ 
i^T^<7)^r•-bm-^»a^R§^^■rv^^K^^#i. 

at'. iff@fO^-bfl-f-^1702;i)iajK§nfcf*. 

ruscmfi-^i9i7*iS«t. iStrnfflb^yv-'x^me 

[0082] ilf gco^Toasc^ft-^^. ^n<7^%M 
i^. y-vmnmmw.-^ixx\-^t^x'<r>^. fi-f-ai:^ 

-r. l?iJS<7)»*|y-fe-y b^SrjMtRL. «*IU-fe'y bffl 
b 7 y i^X 1922^#jl^SltC t . «#ltii:^iai920*« 
MKm*ai912c7)mf4tc™'ft^S » -t^^f*. l3mcr>M 
**3atKISl918 jStK t . S**SfKffl hyy 'J 7. ^1919^ 
»a^^«t L . 1 ^iJ B cDfl#=^*1915c^«^ Srftil*tiJ^] 
iai920fcai^J-rS, O^t;. 2?lJBO**5U4z:-y bia$- 
«iRt, ft*IU-fe>y bfflb5yi>X:5^1922&#fflttffi(C 

t , mm^timm^mMmmmnaym.mz^m'ct 

^com. 2?ijB«ft*§iHiRjgi9i8&miKL, 
iRmhyy=jxym9^mm\m^zL. 2mBcoM.^m 

Ml9l5^^fi^SrS*iai:^j||l920(ctB:ti-t-& , ^^of*t , 

mmcomff^woMLx^^K. inscom-^i^. j^ijbo 

*#IU-fe-y biaSraf^L. *RU >y bffl b 5>'i^'X:?' 
1922&#aiJt^tCt. «*lffi^iai920&mj!SSJPSai912 
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j?iJSc^m#WSl9l5<7)ft-f-S:«*iai:^ill920tctii 
^c^f^, (j+l)?tJBc^**IJlKI?cl918^aiR:L, **IJM 

fKffl b 9 > i^'x ^ m9imw\f3Mz L . ( j +1 ) s am 

^^»1915<7)fl#^**im^Jiai920tCtti:t)-r§. ^^Of* 
1910{i, -StOiiT^!)^.. ft»ai^3*ai920tcm^jStl. 

!^cm-t«±. *s^ai^ii»iiiffliiim604T'iifli$fL. 

[ 0 0 8 3 ] v^t:, i+lfigy- hff-§-«t*WK$fL 
[0084] ^r^i. 3tS^i^^^:"*^T3-tr>'HfS|5tcoVi 

M^-^ ^- K . 3 ■/ h ^- b' . mmc^^y 
[0085] :ititx'i&Kx ^fzXdiz. ytmcmm^ 

It. V-xy yiTivm^c^)A:niQ^^zmm^fi^ z tti- 
Lt^L. y^V^-vrntTyiioiiZ. x-{-/^^m 

^^6^^T••^> J;v\ fcsv^ij;. nmMm.<r)i:.di,z. ^ 

[ 0 0 8 6 ] 'Srt^. ^mmx'it. mmffi2Wt\<zuu 

§ tl/ix U T-tr ynf tco V^T KE^/i*^ 11**^ 1 i^:7Ct 

[0087] mmm 2 ]*M5&Baco-fe y^^ , t f t 

H 2 7 3 0 ^fflv ^TISBJi-r S . 

[0 088] 02 7 (A) tC^-Ti^tC, 

mWL2 0 0±tcTitMi2 0 1 S:3 0 0 nmiOgSt^^ 

-rs. **jfi(?iiTiST*M2 0 1 y Lxm^m^mmm 

Ijcommm&^l 0'--25vrt%kLXi5<t^\>K t 

fz. Tmm2 0 1 izmm^^ntz'^h ^tit^mx-h 

•9. DLC {^'-(^^yYy-( i^:fi-t^y) mt:m.ifX 
[0089] mzTm^2 0 1 <^±.I,Z 5 On mCOJJ S«0 

^^^mMimmi.zm&~t^'j^mi^^<. i^^nm 
^ht,z^mmi^v^yy}i^'?=^^M.m^t'(^^m 



0—100 nm<7)m^X%tHl^\>^. 

[ 0 0 9 0 ] ^ LT . amc^MWizx nimvMmm^ 

y U >^Mi: 1 1.^ a ) 2 0 2 SrfM-t-& „ i^jatO^Sa^a 

-f'-y6^m^ ^fzu~^-r=^-jHMMiim . ^^^h^t^ffl 
\>^rzyyy°T=.->i-m^uimib^ht. ^^mmmxn. x 
e c 1 :^x^m\'-^tzx.^->^u-'r~y6^m^-^xm^Bi\: 

[ 0 0 9 1 ] ^riJ. ^HtSMT'ii^^tcJdlLJtvNVk;^ 

[00 9 2] ^7^^. :^mmmxims3mmmm^T FT 

[00 93] -i-:7mJjSSrtSiS-r.?>i£^S^0$>S U-fe 

mmm h yy'Jx^c^yimm$:m^mimmxmf^-t^ 

1 i: ii^mxh h . ^^9^a®s*ji{±^-^ y r^mwfi^ 

\^fzihmM.'kmuz<<^ym:m^mi^z<\K m-h. 

wmmcom^com^i^t^^z tifix% h „ 

[0094] mz. 027 ( B ) ^CS^t-J: 3 tc. *Sh^b« 
33^)12 0 2±tcK{tIi«ffiT-^c-g>f*llli2 0 3^13 
0nm.<7M^t>zm^-t^. iiOJP ${S 1 0 0 — 2 0 0 n 
m (if4L<{il 3 0 — 1 7 0nm) COffiHTM^tfA 

i£^ffiii)«2 0 3\imm>>Ji^mm-thmf,zm^nVimm 
mmm^-^m.\<z'th tzMzm.\^^. 

[00 9 5] ^LT, ^0±tClx£^'XbVXi? 2 04 
a, 2 04b, 2 04c?rJgj5cL, f*aM203^:frL 

m.mf.zi±mmm<Di smizm-t^ivm. mmmizi±vy 

txy^y (PHg) ^Si^Si-ffiL^v-i-cr^X^ljia 

Lfzy'yX-7\i~\z'y:fmi:m^K ^ 1 x 1 QiSat 
oms/cmScOflftt-^jD-r-i.. iom. SfiMiSrff^ 

[0096] zcoTMizi: >omm.^nh nmTmmmm 

(b) 205a, 205b Izlt. n M^Miflj^^^J 2 X 
1016-^5x10 1 9atoms/ciit3 ({t^S'^ttS 5X10" 
— 5X1018 atoms/cm^ ) COiiJK ^X-l, J: o K- 

[00 97] mz. 1212 7 ( C ) (.C^^ j; 3 iZ. -feiflfi 

2 0 3, ^i/Xh-7X:?'2 04 a, 204b, 204c 

^i^t, muLfznmppwmtmco^ismt^no. a 
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\,iL. :^^>''7u~-^~mzw<&-ri£-mii^^\ is. 

t 0 0 9 8 ] . icOP— !f-3;itc J; ^T-mnjtmc^ 

[0099] ^(OXmiz^ D nffl:T^MiJMJi ( b ) 2 0 
5a, 205 bcoSaS, fiP^j, nS<pfmmMm ( b ) 2 

0 5a. 205b cDjsiiiicffftf nm.^mmjtm^m 

.ItfOii:{±, 'mzTFT^i'^mLfzm}^lZ}i\,^X^ LD 
[0100] mz. 027 ( D ) t^^-r i a ig9^B« 

T, ffittShv^o ) 2 0 6—2 1 o^mm-h. 
[0101] mz. 028 ( A ) t^-r J: -5 tc, vstte 

2 0 6—2 1 o^a'3T^^-hffisii2 1 1 ^nm-t 

h*fe^ffi2 1 1 t LTJi. 1 0— 2 00nm, 
»it<{i5 0-l 5 0nmi0ff§c7)a«^#OiPfe»jl 

[0102] iXiZ. 2 0 0—4 0 0 nmmcommmin^ 
^L. ^^^--y-fLXy- 1 2-2 1 6 

m-h. ■^xa^mmmx'ii. y~hVMty-hnM.f,z 
m%mzmm^ixfz^\^mL<Dfz)!b<mm (ot, y~ 

mm'^f<z{±y~vmm^'oumm£mm^'f-h 

{it-§^=Sr< t hmMmKfM-^^vmmimv^^£:fz^.>x-h 

Z.cr,i.o i: -r ^ >! h xy- h BaM(?)iS«SffiK 

^i^mf<zA'-^<^h ;itti^x'% hfz)^^ mwM^\^'\^ 
mmtmsbx^x-ht. 

[0103] t.tz. y-vmw.t^m(7mmmx-mm.L 
xh^^-'^tK 'j^mzm'^Lxz.m. ^mt^^-^tzmmmt 

■f'Si^iJi^lift Lt^o 1 2—2 1 6(J0Wf4 



[0 104] ft^S^tC{4. T;L'S-'>A (A 1 ) , :^'>' 
(Ta) . ^^J'y (Ti ) . ^UT'xy (Mo) . 

^'y:?''XT->' (w) , i^-ai^ ( c r ) . s^u ( s 

i ) t^!^mun.tz7mx-^£hm. ^fzimtijmc^mwL 
tiM amm^zkmit^y^jvm. mc^vyy^fy 

/::«iliria7u5|£7)i. yif^ {{Xm^^zM^ y 7' x^y 

[0105] *lllffiMT1i, 3 0 nmJS(7)M'ft;^'y:7";^ 
^^^(WN)]^^, 3 7 0 nmffi^^'y^-XT-y^ (W) 

[0 106] tfzZCT)'^^ y~yVM.2 13, 2 1 6{i 

^ti^-fLnmr-mmM (b) 205a, 205 her,— 
y- h'^mm2 1 1 ^^ltm^-s j; a i,zmm- 

h . ^ (^mts: o /::gBii-/0if*t3 b h fi^r L D 

[0107] 112 8 ( B ) (CTK-f-J; a (c, i^-b 
fl:ffi2 1 2-2 1 6 2r-7;^:J'i: LTSe^SDCCna:^ 

JtSaS nM^JiSfUfflJS ( c ) 2 1 7-2 2 4t'{±nM 
^M^IllRJiS ( b ) 2 0 5a, 20 5 bS01/'2 — 1/1 

0 ( Km.mz\t 1 / 3 - 1 /4 ) io?feST- y v^o^ssjns 
fLh^o \,zmmth . mm\,z\t. i x i o i^-^s x i 

Oisatoms/cra^ (ftMWtC{i3X 1 Oi"? — 3X 1 Oi^ato 
nis/cn|3 ) <50^Rg:^)Wi LW>, 

[0108] J^tC, [128 ( C ) tCTK-fJ; -5 (C, ^'-b 
«li2 12, 2 14, 2 1 5S:a-5?^T'^>''Xh-7X^' 
225 a — 225c SrffML, nM^Mi37t:« 
i^lJ-C-tt y >- ) ^asJP LT i^-iSiSt: y >- &-^t^ n 
ffliS(a) 2 2 6 — 2 3 3^?^jff-|.o i ^ T 4> 7 

ffiJSc?D y y<rmSM 1X1O20--1X1O21 atoms/ciii3 
(-ft^S'dt«i2x 1 020-5 X 1 02iatoms/cm3 ) t^T 

hii^\,zmm-h. 

[0 109] rcr)X?i(Cj;-:.Tn^-r:t-/PffiTFTcoy 

^^:t-;PMTFTTi±, 112 8 (B) OXgrj^JiicLfv: 
na:f:M^?!rffii^2 1 7, 2 18, 2 2 2, 2 2 3<7)— 

[0110] mz^ 112 8 ( D ) t;:^-r J; o 
N-7X^'2 2 5a— 2 2 5cSr^*t, mzliZV-JXY 

VX^2 34a, 2 3 4 b SrffM-t-S. » ^LT, pM^ 

uy^-i-tf pM^M!f^jpI«2 3 5, 236 im^-t^ » 
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j:'93Xl02t»— 3X1 O2iatoms/cm3 (ft^6^JtC{±5 
X 1 020 — 1 X 1 O^iatoms/cmS )iimt^SJ;3fc^ 

[ 0 1 1 1 ] ^ri3. ^Mmmm2 35. 236 izimiz 

1x1020— 1x1 02iatoms/cni3tOjl;KfU ytimiia 

1 3fgmJitoviffiTi^jii^fL^, ^<5D5t46, fmm^ 

[0 112] ]yz^::^h^:^^23 4a.^ 2 34b 

^1^* Lfzm. ^ti^'ftcom^-c-mm^ titz nmt fzn 

[0 113] zc^b^mm^'^c^mmtrmmm-t^z 

[0 114] mz. 112 9 (A) iz^^xoiz. mim 
mmmm2 s i ^mm-r^ « m i m^mmm2 sitv 

^■^h^tzmmm^m^yixli^^K ttz. Mff{i:4 0 0 
nm— 1. 5jwmt-r^X«S'mv\ *»fiMT1i, 200 

n mmcom-ftm^^mc^^iz soon mmcom^mm 

mt:mmLtzmmt^^^. 

[0 1 1 5] ^<i>tC, 3— 1 0 0%c7)7K*^-t-tf#Hm 
tft-, 3 0 0—450 T:T' 1—12 B#P^cO*X!lfiS: ^ 

x^mm^tLfzTiimim^^i) in'yxi>&\>\ 
[ 0 1 1 6 ] ^m^mmim i mmmmm2 3 7 
^mi&-ti>mi,z7-~.tLXi,^\^K m^^. 2oonmm(^m 
^m^tamm^rmfS.Lfzmx^mc')^ 0 izyhm^mmt: 
^comx-m 0 8 0 0 n mmcomimmm^mf^h 

Xi^mh^j:^^. 

[ 0 1 1 7 ] y~ hmmm 2 1 1 m/m 1 mmm 

mm2 3 7lZMLX^y9^ h:^^~JU^m^L. v-x 
iai^2 3 8— 24 2fc. FU-f yiBSS2 4 3—24 7Sr 

OOnm. Ti^-#tfr;t/S-'>AM^3 0 0nm. T 

iMi 5 0nmt:xy^-,:^mTmmmLti3mmmcr> 

[01 18] mz., 5 0—5 0 0 nm (ft^W(C{±2 0 
0 — 3 00nm) t^DiPSm 1 ^-<-y 3 >'iai 2 4 

8 ^ffMf , 3|5^JSM-C{4m 1 i^'^-i^ 3 ^^2 



48tL.-C300n mffiOMiCK^tiSfgM^fflV ^1, , Z 

tiiim^mmmxitmLxtB^^K ^j:i5. mimmm 

T Xv?JillSrft 3 ^ i; limf)X$, h . z (r>mmmi,z 

J; D ass tifz7mt-w, 1 iiP^ifea^M 237 {z^m^ 

it. Mm^noZhX. Igl^N'-yv-^-i^ 3^1^2 4 
2 3 7(c?3sJ[|$fi^^7j<3g^sTii«icra^l.^c*^, 

[0119] <k[z^ 02 9 ( B ) {z^-ti: o {z-^mm 

LT{±^°'J^ S F\ 4^UT5F\ T:?";;!^, BCB 

yri^^'nrxi^) m^mm-t^zti}^T^i. 

T{zX'oxmf&^ixs>$m^+-»iz^m.itL 0 hm»x 
iift L<(±2— 4//m) ftmm^\, 

[ 0 1 2 0 ] v^tC , |g 2 iiraffifiM 2 4 9 SlU^'IP 1 > n° 
i^<-S^3 >'ll2 4 8(cKk'f >'iSll2 4 5tC3tt-|>:3 

Xolzyt hf'^ :t- Kco^y- K«a2 5 0 SrffM-r 
1. o ^^ife^JTIi, ^ V- K«S 2 5 0 t L-CXyN°-y ^ 

[0121] mz. Aim^^^^^i^^Bwmmm^mm 

^m^zi^mLfzmz/-^^~-y^L. ^m^mm2 5 1 

UTff S 2 0 0 nmc?) I TO 
L, Ty-F«ffi2 5 2SrffM-t§, (11129(C)) 

[0 122] j^t:, 1113 0 (A) iz^-tJ^-oizmsmm 
*e«ji2 5 3 ^ffMt-^, m3mmmtm2 5 3tL 

x^ h . ^mmmxu. m3m^mm2 5 3 1 lxw- 

so. 7Aim£7)^>;^S Hll*»«^ffitCfl^Jt L:^ . 

[0123] mz-, S3MFBiffi^M2 5 3tc, ry- F 

fflBeia2 5 4 ^j^fig-f-S, *^5S^jTi±T;P5::^'>A-^ 
^Iffi (ivit'icry-f-^y^^^L-fzTJV^-'^M.'m) i3 

0 0 n mCOffS tCffM-f-l. , 

[0 124] LTiaSO (B) tC^-Tid^W^cO 

"^y^mmti-^i^^h. 

[0125] 27 0«itiitIfflTFT, 271 {iX-f -y-j- 
fflTFT. 2 7 2{iiJ-fe-y FffiTFT, 2 7 3{i:>'Hr 
XffiTFT. 2 7 4«iJfc«fflTFTT'Sb-l.o 

[0126] 3p:|UiM-C{±. fiffiJlTFT2 7 O^ttfVs; 
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LDD^Iftg28 1— 284S:1rLT''^'l><, ^iiZcr)LD 
Dfflfeg28 1 — 2 84(i^^-Me»ffi2 1 l^miZ^YL 
■ri^-hfl:iK2 1 2. 2 1 5 ta^r-^tt^^rt^o ±tB« 
fi^tCjiO. mmmTFT27 0RWUTXmTFT2 

7 3{i:, ^=3f^UTaASrffi«^■^^•S.ri:*^T' 
[0127] ttz^^mmm-cu. x4 -y ^htft 2 7 

1 M/WlMMT FT21 Aifin^^ ^t-yl^ST F TX'h 

•9 . K I- yffliifi|t'i7);^^nmL D D Mfeg 

283, 2 8 6Sr=tLTV'>|.„ ^i3<l(?DLDD$iyj2 8 
3, 2 8 6{i:c>--biffiiS^J12 1 l^^tc^tT^-h« 

ffi2 1 3. 2 16 hm^x-^XV^h^ 
[0128] h'l^-^ ytlSflJt^^^tLD D^I^2 8 3 , 
2862rffMLT(<-»S<7)tt. 4t h^-v U TaEA^ffili 

S« t/c, ^c7)X-f -yf-ffl2 7 lS.l^"SS:ffiMTFT2 7 

hmf^mmimmLtzm^^vK ^-ox. l 00^11^2 

8 3, 2S6{i^:^fcy-hfl?ffi2 1 3, 2\etWb. 

V— 2 0 VT-Sti) § -y: -I. . *ll}6M<7)M^fflT F T 

2 7 4 a)}Ltmmi. -^^'vh^-r U raASrteM^-it. 

[0129] t-fz^mrCli. U -fe -y hfflT F T 2 7 

2 \± P ^-"r T F T-C-fc 0 - L D D L T V ^ 

^c-v^. P^-^.^^;kMTFT«, b^-v'JraAi^j; 

=Sr<Ti>SVT>, ^1^. nf--r^;USTFTh|W|«|.CLD 

■Cfc.?., ^fc, U-fe-y hfflTFT2 7 2*^"n^^:t-;kM 
TFTT-^b-oTt^V-*, 

[0130] i^^, M±tcffM^ix/::JR^X{i0lf#>O^ 

( :7^^i^y;PTy yb-t— ^^y h : FP 

c) -^M^m^xm^bLx^-th. 

[0 1 3 1 ] ^iSi, ^HJtMTii;. ;</"5X±<7)TFT^ 

^f«-r s .r t iirtgT'3b -I. „ 

[0132] {mtmm^m^m^mmLxm^^tLfz 

m^j:^mkmcr>m'f-mm}iLx\i. x^-v^. 

X^^^fy, ^-I'lffgS* 



[0 133] 1131 (A){4. X^^-f-Xh^. Dffl 

[0 134] EI31(B)(±, -f i^"^';PXf-;P;Oy ^r*. 

7r-<y^'3105. -fey^fgEBm, iy^"/:^~}n^y 
3106^^#tf, ^m^ma. -fey-9-gB3104fcfflV^Sii: 

[0135] 032{i. X^;^'^ ^-C'S) 0 , xm%^fl320 
1, -fe>'-ifg|I3203, m-^^55fflffl:3>'t°A-t5'3204^S:# 

tf. X||f|^t§3201i;-fe>'-9-g|53203<7)^tC. APh13202;^)S 
AoT, X|g^*S:Kl.o *ifl^0fl{i. ■fe>-9-g|53203tC 

[0136] ia33{i^N"-y-f;i- 3 >- fa.-^T-fc 0 . * 
#;33 0 1 . tt#;33 0 2 , :S7K^B33 0 3 , ^-.if— b'33 

04. ■^y^m30 5m^-^t^. ^m^mii-tyvm33 

[0137] ZZX-m3ilim^m^X-h D , *#:340 
1 , #^HB:iiSI534 0 2 , #^A:^JgP34 0 3 , m^mSA 

0 4 . Mf^X^f •y-?-340 5 . T>'x-t34 0 6 , -feV-tfgP 
34 0 7 ^-^tf o *IS56Hg{i-fe y^f g|534 0 7 fcfflV ^ S i i: 

[0 138] ^rfc, ^te1^Jl-IIMM3{±, ^^comm 
[ 0 1 3 9 ] 3fs:|MHHJi, ij-t.y hfflh^yi^'X^^i, 

[0140] 

mi] *K^BHc7)iiSc7)[iii^o[iigsia 

[02 ] :^m^B^C0mMC0mS:icr)-f^4 S. y^'^^—Y 

[E13 ] ^aySW^°■y -yy-^y^crmMi^Wi^M 

[114 ] fB!*coTi5' 7^ y-fe y-if <:OW*CO[lIf&ll 

[115] f^*coy-Xy ^ aV[51ffSiOl51SSIl 

[H6] r9'rAy''^y^X(^9A^yy^^-v 

[ H 7 ] h 7 >• i^'X H 

[08] mk<7)Ti^7-^y'^y-^<nmm^^^mbh 
[Hio] mMcr)T^'r^r^y^x<^9^ ^y':^^ 

■V— h 

[011] «^HH«iB*co[ilgS6O[ilifS0 
[012] :^m%m(r>T'^'r^-r^y^X(r>9-{ ^y 

[ H 1 3 ] *IMHHcr)lS3l«lM]S««lMlS&H 
[014] ^WS^^^cnT^f- -f y-fe y-t'C<7):J' 5 y 
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[HIS] 3^11: 
[1116] 

cm 7] 

m 

mi 81 *M 

El 

[1119] *iB: 
[020] *fl: 
[02 1] 
[112 2] 
-h 

[023] 

-h 

[1124] 
-h 

[02 5] 

-h 

[02 6] 2|sM 
[02 7] 

•rm 

[02 8] 



[02 9] *Ii^BJtO-< ^-'J^y^cf^^Wi'iWkii-^ 

^0 

[03 1] ^mm^<nA ^-'j^y^^^v^fznFtm 
[03 2] immmA ^~-j^y^^m\^fzmFm 

[03 3] *g|»B3t7)^ ^-i^-feynf ^fflV^st«^« 
^iO0 

[03 4] *jmBB<7)>f SrfflV^ytm^ti 

:^<:O0 

101 x-f y-^-fflh^yi^'x^ 
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